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(57) Abstract: A liquid ejector for ejecting ink from an ejection opening, comprising a control section (68) for controlling an ejection 
control section (63). The control section controls the ejection control section with reference to a pulse current being supplied to one 
of a pair of heating resistors (42a, 42b) such that the other heating resistor is supplied with a pulse current while supply timing of this 
pulse current is being shifted from that of the reference pulse current within 20% of the reference pulse current supply time. Since 
a variation in shooting position of ink liquid drops ejected while varying the ejecting direction can be suppressed, deterioration of 
image quality due to irregular color tone, a white streak, etc. can be prevented and excellent image quality can be ensured in printing. 
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7^A43tt % X1S41CD— £®41a^Ji£;ft/tV^ 0 7^A43{±, tfilxJi® 

tfifo42&, 42b^fB&tHl^^iatf j;5{-7TM$tLTVN6o 7^A43^*dV^T{*, — M 

(Dmmt&fcfc42a, 42b^ti^ti^m^M^^m^45<D~^ms^-r^ 0 

yX/UV— h44tt. 4^?mm%V±tti£^%fcfr<D/X/V44atimf&£fttcmW 
10 At m— 15 n nmm^y— hVt^ttX&V, ^/VA43(DIUg§S^41^»J^ 
®_h{c:»Ji£;ftTl^ 0 /X/Wt4ate, yX/^-h44^R^(CMP^ttfcB:^ 
lS^m^lSMmSIWMW^ -*f0^fiaig^L#:42a, 42b£*j-ft-r5J;9 

^iae$*vcv^ 0 t^^ % /^>^- h44i*4>?m , £45(D— $$&mf$-t% 0 

^VWM4'o\X^ S^41. — *fC»^«^L^:42a, 42b, -7^vUA43;£.TJVX/l^ 
-h44^iamfc^ra^^fc^^^M46^^#t^tL^^4^f?®-r6^ 
W-CfcSo ^>-^£^45f*|<7>f:^4te, -#cD3S^#L#:42a, 42b^J;i9^$n 

^^m^4Q\t, &m&26<D^?ffimm4ch&m£tixm, mm^26izm 
mzfrtc^fx-bv^iifrb^^m&zth, z<D^?ffiffi46^mm-tz> 
&^?m^45\z^?4&mv&&ffi,&&mj&-fz> 0 

^?ffi&46tmm.&26bi)mm£tix^z> 0 mz.x<o, 

So 
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, 42b&mirb3n, Z<D£??d;-tt<7>mmii&tfifc42a, 42btfmtfbtltc(>'?mm4 

%mtfifc42a, 42b\Z.ttlfc-rZ>'(>'?Wi^45ft<D4>?4$:, ^^^45^^ 
&yXsV44afabmffi<7)Vt1&X*U±m£"£Z>o 

-ftefrhs <i^?*k\ti^yV27K&^X, 4^^±m^yV27t^^titc^^m 
^46^bm^ivtc^ >?4tf'(>'?m^45Zmtc-$- 0 ^UT, -ft<D%mi&tfim 
2a, 42b^§B#ffl, » sec<Dm/<Sl'XnmZlfii-rZbK£.V)^ — M<D$£B 

^i7L#:42a, 42b^^^tbmjS^^HaL, ^^H, -*f<^^«$rC#:42a, 42 

btm^&i®fr<D4i/?4mm£tLxn.ft<D4>?nmm!ku ^(d^v%u<f> 
Bmfc^xfrzifcm^^^tmjz&tizi^^mm-r&o rtnaot, ; 

X^44a{^i-S^^T^>'^^^(C^H$nf^>'^4i[I1^0^W^^4^ 
^«itLTyX^44a^^P±ffi^ttTlB»P±{C*#$tl5o 

i0^^atttl^K27-eft, IH8(cl^i-j;9^> l^<Djl/?W.'^45\H\^ —ft(D 
3§ffMg#L#42a, 42b^SV>mW^MtS:£*l/rV^ 0 -T^^> lOtfVfV^ 
^451*1^ — *f©ISfK«g0Lfl£42a, 42b£Hi;lS 1 b<7)-C&6o ^UT, -f^P±ffl— 

*>bii i ^^w^i-fafib&pots^iRi t-sv ^frcB§- spff icMta^tfCv >s— a*© 

^Sfci^42a, 42b/«»^£5^£*VCV>3 0 &*5, 011"t?f^ /X/W44a© 

{tim&iMm$ix*^vx^z> 0 

z<d£dK, -n<Dm&mKW-42a, 42btt, lo©^#£2ote##JLfcJ;9& 

2^<Dffi^^5 0 ^f,- *J-<7)^^^42a, 42b^*3ttSe*L^SriiL^J^^b 
r^T% ^^^45ft©^^4£^ii£^Sfcs6&U3:, — *KE>3S!IM£tfi;flc42a, 
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<-tz>^k&x%, ts^—xfc&mzzb&x^Zo — M<DmmzKW-42&, 4 

#42a, 42b^UTS^$ttS*t^5fiS(W^i4)^©«^d^, — *KB*!KHStfi; 
#:42a, 42b©J5^«<i-*tett— zoitito. mfr&B^Zzk 

ftm-rz^kx\ -M<Dmm&mfc42 a , 42b(D&mmm<\^x\,^ 0 

£iffc42a, 42b^J:oT>r>'^^45I^W>r^3JS^IBH-5*-e<75^FW, i"^*?^ 
^^^B#W^mc(c:7 l c e?,J:5^-^^«^42a, 42bSr«bft!l«ii-Si:, 
«Mif^ yX/V44aJ;»5lll&JCT^ehW$tL5o — »©»*aBStfr42a, 42b 
<^^l§^H#^^B#W^^^U7t^^« % — #©$8?IMgtn;#42a, 42b_bT* 

w-/?4%m%$zn, ^?wM45\Hws<>74i)mtz&*hZ>o ^b-c, -tt<D&$m 
mi$42a, 42bKmcmmw.<Ds<^xmmmmz?4v^xw&£tiz>^tx\ — 
^•^^«^t^42a, 42b&ibmwzMM\ztomi£ti* —tt<D&m&8t 

W42a, 42bk^Zmft<D4>'?4fcmmCfcmM>'?%LMBl, B2&Z:ftsetlft 
£U r0^^5W&Bl, B2(DBmfc£^Xffim<DWm<D'(>?4&ftJ££tl2> 0 r 
tb(-J;oT, -^^etttJ^yK27fc*5V^-Ctt, E110{C^i-J;5^x /X/V44a^^i"5 
SlfcHMV^M&Bl. B2{dJ;oTlE^P^|R]d>oTB&Sii:^jE$Hfc-r^4t 
III^^^CD^^4^W^«i^b-CyX^44a/5^IB§*T^B±ttl$^ |E»c 
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, 42wzmt$z?^v^x*/</i'xmffi%w&&i£z>t, -n<DmmnifiW42a, 42b 

ztfrb, z.frb4^*nmB3, B4(Dmtez>*j^? f K£z>Bmmmz.£.^x > mfe 
(Dwm^^4Him^M 0 rtu^o-c, 4^?\±m^yV27\zL^xu^ 012 

iru ^yz%MB% B4(D^ib^m^^^^com^^^%m,<D^c-rtixf±m 

^X\ *mW^$o\,^Xn, -*J-0^«^42a, 42b^W&£tlZ>'<^*mm 

<ow&?^>'y$:mtebitz>m&, -tt<Dmmt&fcVf42a, 42b<z>5-^ 

frxmm<DW&?4^yfab. ±mmm^xmffi<nmmm(D2o%£kft<Dm.m 
<Dmm^^x,±mmmy<^mmmmcmmiU(Dy</v^mm^w^-r^ 0 

rtb^it9, 4>-?U±m^yF27Xi^ -ft<Dmm&fcfc42a, 42b_hf£?«£*L5 

mm^K^t^nux^o 

t.tl, ^(TX^tLffi— y\?27Xl%, — tt<Dmf&t&tfift42a, 42b(C*fU mW£? 

4^v*xmtez^xnmmn£ftz>z.bfrb, ^y^wm^y^^44a(omz.m 
m^x\^&^^*ffikx%,^s?mm<D^^ 

f^-r^v>^W3K^^xmm^mm\^xmmi-^ 0 

ms£-rz>tctb<D^yh*x— bvyi?&mmm52t, ^yv^y^mm-r^yv^ 
yzfmmmm53t, mmmp*mm-fz&mmmffi54b. %smmm54iznm 
mp&&%rrz>i&m p 55^ &mm&ffi54frbn,mMPi>mt)tstiz>$m r 56t& 
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^y^-hVy^Wmm52^^yV^-hVy^mm^51i^yV^-hVy^2 
a£, ^y^^:f*3C)#.Jh?L52brt ratt^nfcHI^b^v v^#<D#fNW^ 

^yV^y^mmminssn, ^yh**~hVyi?2(D^y}?^yy*28$:m Pflf 512 

winzmisxm, mm&?T5k%K. ^yY^y^^mrnvx^^m^y^ 
7&mmmp\ztti-xmtii~fz>£oKu mumT^tct^^ — ^k^s^s*- 
mm\.x^^±^yV27^m-r^o 

^wmmm 54^, ffi^p^iii-siBi&as&^L-cas^ i&*sp 55^#m£ 

tL^fS^ISP^^K^~hy^^2(D^>'^P±ffi^K27«^b, yX/^aJ;^ 
B±ffi$tv^v^^i^^#b, TOJ^nfcfEMSPS:, #N&P56^5£LT=!£e 

, Y^4bb3^\zmW^(O^mM^mm\,X^Yy^ir^tt^X^ 0 #NftP56«, 

^iiHi£S6i tcov ^xmm&mmi,xwiw-rz>o 

>?mw}m2t. ^co4^4KMJti-^4^^m^yV27izm^ti^mm,m 

Read Only Memory) 66^:, S^ffi£;ftfcff!IJ^:/n^A^£— JL^U i&^iO&C 
XWz&ttiZtl&RAM (Random Access Memory) 67 1. &&(Dmffl$:?ty®\'MU68 
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#42a, 42bt^>V^m?5ft5r^i-fcfeOm^71t, — M<DmBt&tfii£42a, 42bt 
mM71^(D«MW^^^tL^n^->'/ / ^$ii:?)^^>'^m^72a, 72b£ 
> ^^^l^^72a, 72b©^»iL*«aWi-6«JiftftiJ«IlHllS73iSHi^.S*ftlEl 

^^->^m^72a.^ mm&foi£42aty ; 7>h*b<DmKmm£ft, mm^w 
42a\zMM'*>v*nm<o*>/*7*w®irz> 0 ^y^>^m^-72h\%, m$m 
m#42b£^^K£tfOT-@Efi£*u mmfcm2h\z.mt^'^*mM(n*is/ 
*7%mm-rz>o ^u-c, ^^^^^^723, 72b«, zti^ti*^/*? 

tmy&Z-btLZZ.tX*— M<V%m&t7ifc42a, 42b^*m71ii9^V^«?jft^li&iII 

m^m^73n, mzjz, u^ync^b^^hv^^mxm^titcm^ 
isiss^-efco, ^y^^n^72a, 72b<D*>'/*7zmmz-x, mu7it~n 
<D&mm>Vf42a, 42bt^mmvx^^m-r^\ m\^<n, -n^mnmw 
42a, 42b^mm^x^y^m^-r^> 0 ^l-c ®&mm®®73n, x^y^vm 

-?-72a, 72b(D^-^/ / ^7^- ; e^tL§]'9^^6r<J:-C\ -^3SB«t#42a, 42 

bK^/uxnm&^ti^tiw&ztiz^v^y^. y<ju^m,mtm^thx^ ^>b# 
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a, 72h^n^^v^y\z.x^r>-r^b. mm7ifrh'Vv*mM&, p^iuc^m^ 
-tt(D&mm l mvf42a, 42b£b\mMsisthz> 0 z.<Dt%, -m©h«*4 
2a, 42b<Dmiimmn—x*&z>Wi&\a'$., ^^mm^m^titct^, —n 

2b^ % mm^^v^xm^-r^t^^ mM(Dmm.mnfi^muz.m, b&ihc 

*%iS<D^?mMBl, B2iK -ft<D%®mjiV£4:2a, 42b±.\mm^^(V^X 
^y^-^m^-72a^iZ.^->^U ilft WT, ^v^y^m^72b^Mh 

&mmnW42b\m\z.*s^^:z>z.bftx%z> 0 ^v^-^m^72^% 
ic^r^m^n^tx\ ^/vxmmtK mm&tti£42b£V9GK&mmriW-42a 
im&zfrZo w&?k. 3£f&®#L#42a±^:}3i^ ^mn^iW42b±.^%\z. 
mMft^QL-rzo ^b-c, m^mim:i^42a±izmm l ^tifc^^%mB3(Dmmmu 
mm : ^m2b±\m^titi4^nmB4<Dmmmux^^<m^ wm(D 

*#^^^B3aS&^/&£*L5 0 Wife^ -T>-^4^^^®fet^42bftlJ(^ 
J££*K yX7W44a<£>9^V^?ii£, IS«P^I'I^fR]W<7)|g^$£^L^42bftlJ^fp] 
fr^>XV±lti£l£Z> 0 

^-T^^^72a, 72b(D^-^^^(D-f tl%'b&<-fZ>fet\ ~M 
(D^m&^iW42a, 42b±TQ(D%M(D%^^V^(Dm.^^<m > atffi®27a 
K Lfc/XA-44a £«9 P±W £*Wc-f >-^^i(D tk{ij£) ^ ( 0 2 2#!$) te*£< 

— M<7>&Wtf&t7ifc42a, 42b±^^^tb^^^?^B3, B4(D0?Ii§a^^5 
4>ft<ft5i\ W^^{Wt^/h£<&i^ /XVv44aJ;«9IB&*T{--r^^i^n± 

mufc^o*#^D^Mu ^©^42b{iij-ej;'95avMi«^#-rsi5}--r 
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5o -fftfc>*>, -tt<Dmm&mm2a, 42b±t^/fc£ft5'|V*S&i&B3, B4CDI^ 

3Hg©^^§<^si, raft*&©fl3K£#*tKfcB, y^44axmMrK^c 

>-^Mi^^WUfc^^*#^D^^L,^^#:42b{fflTJ;^^V^«^# 
•^LT, iStW«!l«l|fP63Kl*JV^W:, ^^^42a{c#t^$tb^^^«^S 

izmu &m&fcfc42aiz/</]sxnffi7!)mife£tix\t ^mm<D2o%&>ft<DmB<D 

^?m^72a, 72b%®m-rz> 0 

^y^^m^72b^%\z.^\z.^ m^x^ ^v^-^m=^72a^w^ 
^xx-^-r&xo^ &mumm3^&mmm&73%mm^zm&^\,^xm 
wis* 

^®mjiW-42m\^ *im^z>^b&x$z> 0 -r&fc>^ ^y^^m^72bm9c 
K*^$;niz&tiz>z.bx\ ;<;vxmmK %mm>w-42a£?)ft\z.mm&fcV£42h 

KlkffiZfrZo ^<D^m, m^^m2b±K^^X, &mt&tfift42a±£V)9c\Z. 

^M^m^-r^o ^lt, mmmim2b±im&£tiit^?%mB4(DBmmmL 
■t)K mm&^42a±Km^tit^>^m.m.B3(Dmmmux<o^<m^ fcm<n 
^t^v^^B4^^^^$tL§ 0 *<Dife^ ^?4&mmwfcfc42am\z.n 

J££tl, /X/WWaW-lV^MiSr, tmm > <DmJ5faW<D&m&fcfc42amz.fa 
^oTn±tU£-£5 0 w^-C, ;MV^-^lf ^72a, 72bM>^^V^(0-rfl^:A^ 
<-fZ>fet\ -n<D%mmKW-42a, 42b±X*<DHM<nm&*^>''y<Dm&'biS< 
B±ffi®27a^£^^bfcyX/W44aJ:0R±|iS$nfc^>'^Mi^liW^^([2l2 
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mmz.mt&KViZk. m&M<z>ftmm*'b&<tev. y^44axmMr^^ 

—ft, mi6B<Dm^tmmK^4^^m^-72a, 72b(D^>^V^<D-m 
&*i%<-tZ>ftb\ -M<D&mi&m,tfc42a, 42b±X^(DmM(D^^^V^(Dm^ 

±%<m.u±mm27a%&mi^tc;xsu44a£w±m£ti±4^ 

(El22#^)(i/h§<^5 0 -ftefrib, -M(Dmmntflft42 S i, 42b±.K : i&f&£tl%4 

^^B3, B4<DBmmM-<Dm&*i%<tez>b, w\%m<Dfcmm^<te<o. /x 

xx^Miim^m^i-^^^mmi^±mx^ 0 

mizu mm$ifo42a\z.\^ mmm.W42b\z.^v^wmm^fi^^v^ 
kmu ^ffi^42b^^/^m^^i&$nTv^B#rH^2o%wrt(Di5iS(D 

^>?m*72a, 72b£ftJW1-5o 
^<DXyi^ V±iiimm^63X^ ®&mm\M\$&73X^y^?m^'72a, 72b<D 

*>/#?co?4^>'?'$:m'M1~Z>Z.bX, 4^^WM\(0/X)V44at>^h(Dv^-)j^ 
. — *j"0^^|$:42a, 42b/^MIS:$*vrV^r*h fEMfcP^I^rS] 
WKmk£^Z>ZbftX%Z> 0 

z^x\ ^^mmi^/^44axmmr^±mvt^b^mmbu &$m&i#4 

2aKMVX, ftrnWdi^Zbtt^Vstf*-? hVX (ibiirt) /^i^mftL£:^*SL 

tcb%<D±nz^?%im<DQ±tiift m<D$m@i$k$:m 1 7^-n 

m^w.ffifc42aics</\sxmmmm£thz?^v^y*&mbvx^ m 
y^±>h0mm^-ftixv^^^\,xv^ o 

*/c, 017^*5VNT, yXVl^44aJ:«9IS&*T}-'l'>'^«i^ni:dtlb7tttSr 
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/^^«^^^$tL6^^^^Mi^^»^^42MliJ^r^^>oT^ffi$^r 

13%, 20%, 21%, 23%tf>££<£>, yX^44aj;^Pta$tvfc^^Mi^|E«P 

>-^/V6W*#^D(D^SrllI18A7!;Sllll8F^^-r o 

IHl8A^SEI18F(C^-rf?^^^, ^mS^L#:42a^c7)/NV^*^(D^ 
^^V^lC^U ^M^42a(D^/^«^(D#^^racD20%^rt(Ot5ffl-C\ 
3§i^gi>t#42bli:/NVl^m^O#i^ 

o#iS*V\ bfc^oT, — ^©n±ai^l^-e/X7W44aj;^^^i^P±mbTV> 
^^fet^42a— cO/^/V^W^cO^^^^^Mb, mmStfifc42eL(D 

ztib^y-^MzM^ '<^nffi<Dmm*^v^y<D^b^m&2o%*Mx.z> 
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ztiz^fmmw&mxfatimmctevmgx, y^44ax<o^>^mmi^m 
zti&tzi^ 4^?mm&;^44ei(Dm^mftku otm^K^^^cxv 

J^±<7>r^;iJ;^ /X/V44a/^ib^±m£^ 
2b\ZsVUXmn%W&-t-*llt, -ttZfr-h, &m&fcfc42a^(Ds<;V*mMt<DW& 

^v^w, &mmKW42a(D/vv*mffi.<D^mrg\<D2o%uft<D^mx\ m 
?mffii?>mm$:wz$:7££i£z>±.x\ ^mmx^^t^^o 

mm&Vli&ttZkZ^ -M<D$&mmVf42a y 42b<D^ib(D-^iZ.W^tl^ 

VT±&xfa*mkis^x&&£tit^is?mmi<Dmm^ 

mi7R-amis^7f:i,tcwmxi^ mmm>W42aK'<;v^mMtmw;ts 



WO 2005/023547 




'2004/012857 



j^*^^*^ 38!R^^#42b<&^^^ 
^!fft&^#42a^cD/NVi^S»^^ 

Ell4^-r!^gB64te, ^U^UiLCD (Liquid Crystal Display) ^<£>^3M£-?&> 
(^t°-^#^^^|±l^#^T'fco-CtJ:<, PPJB(I*#, TOJtl, >r 

fit, 0Ha.fi, y^/Pa ^j.— ^^PDA (Personal Digital Assistant) ^(DM^Wk 

Universal Serial Bus) N RS (Recommended Standard) 232C N IEEE (Institute of 
Electrical and Electronic Engineers) 1394^©&tefc2P&Lfcfc©-Cfc5o £fc, A 

— ?mm&n5&5iZ.VXh£\<\ **5, r.©fc*ftiift&*i:U-CW\ IEEE802. lla 
, 802. lib, 802. llg$StfSfc5o 

AWTj^es^'lf^s^tteg^cD^^fi.M^fi^^-^h^^^h^- 

?&lfr&VX^Xi>£<, Affl7J*T-65ft, #!j;i«LAN (Local Area 

Network) , ISDN (Integrated Services Digital Network) , xDSL (Digital Subscriber 
Line) , FTHP (Fiber To The Home) , CATV (Community Antenna Television) , B 
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S (Broadcasting Satellite) %$<D tfflkzWfife ft, 7*— ?Mim W\ TCP/IP ( 
Transmission Control Protocol/Internet Protocol) ^(D&M7'zih=iMz£ 1 0?ft>frlZ) 

ROM66{i % $\ 7L riEP-ROM (Erasable Programmable Read-Only Memory) ^<D 

V^^n^Aft, M^68^£<9RAM67^n-- K$fr5 0 RAM67J3, M^P68 

o 

%fe®i~rz>£?\z.i,tc-t>K mm^^y^^ir^w-t^x^ rom66^ps^$ 

mm.*? ic%-vm<D&mmmmt£%m^^btfx%z> 0 ^m&izmm® 
mem, &mfzmMfc*mm^z\ i 7^mmxnmmmmmme>9%fr^x^ 
m^fix^tihmmmm^mm^^^^m^xoim^^>o 
zzx\ ^(Dx^m^ti^T^mmi^mmm^^^xmi^Tjk-r^ 

$tLfc^^^n^A^S<5V^-C$lJ^lg|368F fc 3(7)|l|^b^V>CPU (Central 
Processing Unit) <Dmn&m^K&<9mft£tlZi><DXlbZ> 0 
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tmm^mm^nx^^t^^^s2Km^,mm^22iz^^x^^-hv 
^ii^mm^mm^tix^^^n^y^s4Km^.mm^m±-r^>o 

^K^^28^^K^~hy^2(C^LThW55aftiJi^ttJ^^>^^iim 
^s/K270/X/W4a£Kffi£-&5 0 ^UT, $)JIM68te, *£#*SMt 54%m titf- 

%mw}*r— ?%mWitsitxfzmM,p$:fents^z> 0 jy*^^ mmms^ hwrss 

a^k^n-^8 1 ^£oTfE»£P£:3 I £ ffiU Si HCS^ft lZ\mm-tZ>-tt<D 
#$£n— ^82a, 82bt £oT§l#aj£;ftfcfB»fcPtf>— S^o— ^83«i£ 
LT, «^[p]^SIe^^^> «S^-</Vh84^|5^P?raS^b. $&S£-<^b8 
4«m^ttfc|B»P^r, ft tS^m5&Wife(D&mXi&Wt51t:Z>ZbX\ 4>-?4 

W^;yK27<ZVX^44aJ;912$|:»^^ 

^63Sr$ijw-r6o jy^m^ mi6A^-rj:5^, y^/^axmMTM^ 
?mffii**km-tzm&, -M(D&m&fcm2a, 42bmi^c«iMtfv-^*m 

^p^|^c^^v^#t^$tb^J:5^n±|±}^j^^63^J^i-r5o £fc, ftJM68 
te. IHl6B^-rj;5^. /X/I^44aJ;^^^i7t^:42b'fIiJ^Pi:t±i^-[R]^^-Ctttb 
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^mm^m^^^o^m^mu63^m-r^ 0 hk:, ftjweste, 016C 

mm&fcm2bK^xmmtmm£ti%^^y£Vh, 3iv 

foW42B\z. s mmm.mm2b^m^ti^</^mmmmzmmm.(D^u^mm 
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